The regulation of mitochondrial fatty acid oxidation and hepatic gene expression by catecholamine.
We hypothesized that dopamine or dobutamine may alter hepatic mitochondrial fatty acid oxidation secondary to an effect on hepatic gene expression. We investigated the effect of dopamine or dobutamine on hepatic fat oxidation and gene transcription by studying the enzyme carnitine palmitoyltransferase (CPT), the rate-limiting step in hepatic mitochondrial long-chain fat oxidation. We incubated either H4IIE rat hepatoma cells or rat hepatocytes in primary cell culture with either dopamine (1, 0.1, 0.01 microgram/ml), dobutamine (1, 0.1, 0.01 microgram/ml), or vehicle control for 1, 2, 3, or 4 hr. We investigated the effect on (1) CPT mRNA (Northern or dot blotting) and the possible regulatory mechanism by incubating dopamine (0.1 microgram/ml) or dobutamine (0.1 microgram/ml) with propranolol or phentolamine, (2) CPT translation (CPT [35S]methionine incorporation), and (3) hepatic mitochondrial fatty acid oxidation ([1-14C]-palmitate oxidation to acid-soluble products). We conclude that (1) dopamine or dobutamine increases both hepatic CPT mRNA and CPT protein translation, (2) the effect on CPT mRNA is mediated by the beta-receptor, (3) the increase in hepatic mitochondrial fat oxidation induced by dopamine or dobutamine may be, in part, secondary to increased CPT transcription and translation, and (4) the significant difference in hepatic fat oxidation induced by dopamine as compared with that by dobutamine is secondary to factors other than transcriptional or translational mechanisms. We speculate that dopamine treatment in the critically ill may increase hepatic mitochondrial fatty acid oxidation and ketogenesis and that this increase in beta-oxidation may be, in part, secondary to increased CPT gene expression.